INTRODUCTION
The role of accessory cells such as follicular dendritic cells, macrophages, and dendritic cells in promoting and regulating immune responses is well-known. However, the ontogeny of accessory cells and their developmental relationship with other cells that populate lymphoid tissues is less understood (O'Neill, 1994) . The investigation of the emergence and subsequent development of follicular dendritic cells *Corresponding author. (FDCs) in the primary follicles of fetal sheep lymph nodes showed that prior to birth, FDCs were ultrastructurally immature and that final differentiation to a mature FDC was coincident with the postnatal germinal center reaction (Halleraker et al., 1994) . Although the final differentiation to a mature phenotype occurred in early postnatal life, the closer study of patterns of enzyme reactivity and the morphometric analysis of the size of lymph node primary follicles showed that FDCs underwent modification during the last third of gestation and it was concluded that stromal cells in primary follicles of fetal lymph nodes were continuously developing structures (Halleraker et al., 1994) . As sheep are only exposed to exogenous nonself antigens after birth because of the protection provided by a syndesmochorial placenta (Brambell, 1970; Boyd et al., 1976) , it follows that factors other than exogenous nonself antigens are responsible for this modification.
The interdependence of lymphoid-cell differentiation and stromal-cell development has been the subject of a number of studies. In man, rat and sheep, the early occurrence of FDCs was concomitant with B-cell aggregation and the appearance of primary follicles (Markgraf et al., 1982; Kroese et al., 1987; Halleraker et al., 1994 (Press et al., 1996) has allowed the investigation of the development of lymphoid and accessory-cell populations in a species shielded from exogenous antigen during gestation. In addition to FDCs in primary follicles, other accessory-cell populations that share a close association with B cells include the FDCs of gut-associated lymphoid follicles and macrophages of the marginal zone of the spleen. The aim of the present study was to characterize, using a panel of enzyme and immunohistochemical techniques, the accessory-cell populations in the lymphoid tissues of B-cell-depleted fetal sheep. Marginal Zone of the Spleen Strong cellular reactivity for nonspecific esterase and acid phosphatase associated with metallophilic macrophages that was present in the marginal zone of the control fetuses was absent in the B-cell-depleted fetuses (Figure 3) . A cell population showing weaker reactivity for nonspecific esterase and acid phosphatase was present in the marginal zone. Cell in the red pulp of the spleen showed less reactivity for acid phosphatase (Figure 3 ). Reactivity for alkaline phosphatase in the marginal sinus endothelium was present in both the B-cell-depleted and control fetuses (Figure 3) .
RESULTS

DISCUSSION
The present study shows that accessory-cell populations in B-cell compartments of anti-IgM-treated fetal sheep were retarded in development. However, differences were observed between stromal-cell populations in the spleen and lymph nodes and stromal cells in the ileal Peyer's patch. A previous study has shown that the ileal Peyer's patch of B-cell-depleted fetal sheep did not contain B cells and only a small, scattered population of B cells was present in the spleen and lymph nodes (Press et al., 1996) . With the depletion of B cells, conventional secondary lymphoid tissues of the spleen and lymph nodes did not show typical patterns of enzyme reactivity for FDCs in primary follicles, whereas the FDCs in the ileal Peyer's patch continued to express strong reactivity for 5'N (Halleraker et al., 1990; 1994; Nicander et al., 1991) . In sheep, the ileal Peyer's patch functions as an organ of post-rearrangement diversification (Reynaud et al., 1995; Weill and Reynaud, 1996) and is responsible for the vast majority of B-cell production (Reynolds and Morris, 1983; Gerber et al., 1986) . The growth and function of the ileal Peyer's patch has been related to processes of epithelial differentiation (Landsverk, 1987; Landsverk et al., 1987 Landsverk et al., , 1990 (Reynolds, 1985) .
The primary follicles of the spleen and lymph-node cortex are accumulations of B cells that include small and medium lymphocytes, lymphoblastlike cells, macrophages and FDCs (Nossal et al., 1968; Sakuma et al., 1981; Weiss, 1988; Halleraker et al., 1994) (Cerny et al., 1988 ). The present demonstration of CD21 +, IgM-negative cells among small accumulations of B cells in the lymph-node cortex also suggests the presence of precursor FDCs in Bcell-depleted fetal sheep, although ultrastructural and reconstitution experiments will be needed to confirm whether these cells represent precursor FDCs.
The MgATPase dendritic cells are the major accessory cell population in the T-cell compartments of gut-associated lymphoid tissue (Halleraker et al., 1990) , and as found in anti-IgM treated mice (Cerny et al., 1988) , dendritic-cell populations appeared to be unaffected by B-cell depletion. Dendritic cells derive from bone marrow stem cells (Steinman et al., 1975; Reid et al., 1992) and are closely related to the development of T-cell populations (O'Neill, 1994) . The marginal zone is an important B-cell compartment in the spleen . The spleen of B-cell-depleted fetal lambs, which lack the strongly IgM marginal zone B cells Press et al., 1996) , also lacked the strongly nonspecific esterase-positive marginal metallophilic macrophages, although some weakly nonspecific esterase-positive, acid phosphatase-positive marginal-zone macrophages did appear to be present. In mice, four subpopulations of splenic macrophages, namely, red pulp macrophages, white pulp macrophages, marginal-zone macrophages, and marginal metallophilic macrophages, have been recognized on the basis of differences in localization, membrane antigens, and repopulation kinetics after depletion (Dijkstra et al., 1985; Van Rooijen et al., 1989) . The marginal metallophilic macrophages and marginal-zone macrophages have been shown to perform different roles in mounting humoral immune responses (Buiting et al., 1996) (Press et al., 1996) . An understanding of the significance of these leucocyte populations will probably depend on the further characterisation of B-cell-depleted fetal sheep and the mechanism(s) involved in the maintenance of B-cell depletion following a single treatment with an anti-IgM antibody early in gestation.
MATERIALS AND METHODS
Experiment Protocol
The experiment protocol has been present in detail elsewhere (Press et al., 1996) . Briefly, at 63 days of gestation, the fetal sheep were exposed by caesarean section under thiopentane and halothane anaesthesia. Six fetuses each received a single intraperitoneal injection of a monoclonal antibody directed against sheep IgM (McM9) (Beh, 1988 Four of the six antibody-treated fetal lambs showed a marked depletion of B cells in lymphoid tissues, particularly in the ileal Peyer's patch. The characterization of B-cell and T-cell populations in these fetuses has been presented in detail elsewhere (Press et al., 1996) . The present study is confined to the investigation of the four B-cell-depleted fetuses and the untreated littermates. Additional control material was collected from five age-matched fetuses that had not received antibody or been subjected to surgery (gestational ages ranged from 140 to 143 days).
Enzyme Histochemistry
Reactivities for the enzymes 5'nucleotidase, magnesium-dependent adenosine triphosphatase, acid phosphatase, alkaline phosphatase and nonspecific esterase were demonstrated using the methods given in detail in Halleraker et al. (1990) .
Fifty serial sections were cut from the spleen and the superficial cervical and distal jejunal lymph nodes of the fetuses. Every tenth section was stained for 5'nucleotidase and examined for the presence of primary follicles (Nicander et al., 1991 
